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I, Joujr Bertllui Moutox Ksxjtsex, 
of " Lome Iiuslyn Gardens, Eliza- 
beth Bay, Sydney, in the State of New 
South "Wales, Commonwealth of 
Australia, Engineer, a subject of the 
King of Great Britain, do hereby declare 
the nature of this invention and in what 
manner the same is to be performed, to 
be particularly described and ascertained 
in and by the following statement : — 

This invention relates to improvements 
in and connected with electric lift 
machines and the like, and more particu- 
larly to improved lift-car levelling appa- 
ratus and to automatic control means 
therefor. 

In electrically operated and electri- 
cally controlled lifts of ordinary type 
skill and accuracy are required on the 
20 part of a lift attendant to stop the lift 
car at exactly a required floor level, due 
particularly to the tendency of the car 
to over-run the stopping point, even after 
the lift motor has been switched off and 
25 the brakes have been applied to the lift 
machine. At varying speeds of travel 
and with varying car loads this disad- 
vantage is augmented with the result 
that the lift attendant has frequently to 
30 reverse the lift motor several times dur- 
ing one trip to return the lift car to the 
correct stopping points, and also to make 
contacts of short duration on the car 
switch to cause the lift car to travel but 
35 relatively short distances. These levelling 
operations cause jerky movements of the 
lift car, which is objectionable to the car 
passengers and is also harmful to the 
lift machine and motor, while being 
10 wasteful both of time and of electrical 
energy expended. 

The present invention provides an 
automatic car levelling apparatus for an 
electrically operated lift which will en- 
45 sure exact and accurate stopping of the 
[Price 1/-] 



lift car at floor levels or landings, regard- 
less of the load and of the speed of the 
lift car, without necessitating reversing 
of the lift motor or forming contacts of 
short duration on the car switch. 60 

The invention also provides car 
levelling apparatus for electrically oper- 
ated lifts wherein the actual stopping 
of the lift car takes place at low speed 
so that the operation is exceedingly 55 
smooth and pleasant to passengers. 

In electrically operated lifts or hoists 
it has been previously proposed to pro- 
vide between the lift motor and the lift . 
machine, a supplementary or auxiliary 60 
reducing gear which is normally locked 
to provide a solid drive, but which can 
be brought into operation to afford a 
reduced speed by disengaging the locking 
device and simultaneously arresting one 6 a 
of the elements of the gear mechanism. 
The standard electromagnetic brake is 
utilised for the latter purpose, while the 
operation of the reducing gear is regu- 
lated by a friction clutch controlled by 70 
a separate electromagnet. The ener- 
gisation of the brake magnet and clutch 
magnet are determined by a levelling 
switch mounted on the lift car and pro- 
vided with tappet arms of equivalent de- 75 
vices which engage with suitable ramps 
or strikers fixed in the lift shaft. . 

According to the present invention the 
supplementary or auxiliary gearing is 
controlled by selective control raeoh- 80 
anism which is switched into or out of 
use automatically by the operation of the 
car switch by the lift attendant - t and 
when in use is controlled by cam 
switches that are located in the lift well 8.'j 
and are operated by a cam on the lift 
car. 

The selenth'A control mechanism is 
connected to the lift motor relays which 
it maintains closed when ihe car switch 00 
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has been switched olY to keep 1h e lift 
motor running in the same, direction, 
until such tune as the lift car has reached 
and is exactly level with the. required 
o stopping "point. 

The selective control mechanism in- 
cludes relay control switches, which are 
preferably located on the lift rnmrol 
hoard and connected to electro-magnet i- 
cally operated clutches and brakes pro- 
vided upon the auxiliary reduction and 
reverse gearing. These clutches and 
brakes when operated by the relay con- 
trol switches, throw tlie auxiliary reduc- 
15. turn ffeanns: into use and according to 
the position of the lift car relative* to 
the required stopping: point, said 
clutches and brakes also enable the lift 
machine to be driven either directly, 
20 or to be reversed as may be required to 
move the lift car to the selected 
stopping point. . 

The. auxiliary reduction and reverse 
gearing: provided upon the lift machine 
25 is preferably of the epicyclio type, and 
it comprises two gear cases, one of which 
accommodates speed reduction pinions 
m mesh with near wheels that are fitted 
upon , a central driving* spindle. The 
30 other of said gear cases houses the elec- 
tromagnetically operated clutches which 
enable both direct and reverse reduction 
drives to be obtained as required. The 
electro-inagnetically operated brakes are 
35 arranged exteriorly of the pear cases, and 
thev are operated synchronously with the 
clutches by the relay control switches. 

Referring now to the accompnnvin «• 
drawings: — 

"Figure 1 is a view in front elevation 
of an electric lift machine illustrating 
an automatically operated and controlled 
car levelling apparatus according to the 
invention. 

Figure 2 is a cross-sectional view on 
line 1 — 1 of Figure 1. 

Figure 3 is a cross-sectional view of 
the auxiliary reduction and reverse gear- 
ing, showing the speed reduction gear 
00 case and the electro-niagnetieallv con* 
trolled clutches. 

Figure 4 is a wiring diagram showing 
the car switch, the cam switches in the* 
lift well, the lift motor reluvs and the 
relay control switches for selectively con- 
trolling the electro-magnet ica lly operated 
clutches and brakes of the auxiliary 
reduction and reversing gearing. 

Figure o is a view in elevation illu*. 
CO [rating a modification wherein the aux- 
iliary' reduction and reverse gearing are 
housed in the winding drum' of the lift 
machine. 

Figure G is a vie.w partly in section of 
Co the modification shown in Figure 0. 
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Kpfnrrinjr to Figures 1 to 4 of the draw- 
ings, 2 is the electric motor or power unit 
of nit electric lift machine and :; indi- 
cates the winding mechanism which mav 
be of the worm-reduction gear tvpe com- TO 
monly adopted in lift machines. 
Arranged between the motor 2 ami the 
winding mechanism 3 is auxiliary reduc- 
tion and reverse gearing 4 comprising 
two gear cases q and G which are rotaf- 75 
ably supported by standards 7 rigidly 
secured to a case 8 of substantial con- 
struction that also supports the said 
winding mechanism and the lift motor. 
The gear case -5 is constructed in two 80 
sections b " and 5 b which are rigidly 
secured together. Kevolvably mounted 
in section 5* of said gear case and ex- 
tending outwardly therefrom is a shaft 0 
which is coupled at its outer end to the 85 
spindle IU of the lift motor 2— -see 
Figure 1. 

A double helical pinion 11 is carried 
by the inner end of the shaft 9 and it 
meshes with two epicyclic gear wheels 12 9(1 
oppositely arranged within the gear case 
section 5". These gear wheels are keyed 
upon short spindles 13. jouraaled at their 
opposite ends in ball bearings 14 and lo 
that are fitted in the cheeks of the gear 06 
case sections 5 a and 5 b respectively. 

Fitted at the ends of the short spindles 
13 and accommodated within the gear 
case sections 5 b are pinions 10 in mesh 
with a gear wheel 17 that is formed on. Mill 
or is secured to, the end of a tubular 
shaft IS. This tubular shaft is revolv- 
ably accommodated within a sleeve If) 
mounted upon the standards 7 and it 
provides a support for an enlarged boss kj > 
20, formed centrally upon the cheek of 
the gear case section 0 b . 

The outer end of said tubular shaft 13 
is tapered at 21, and rigidly fitted 
thereon is a cast metal clutch wheel 22 no 
which has clutch plates 23 on the interior 
surface of its flange. This clutch wheel 
is maintained rigidly upon the tubular 
shaft IS by a nut 24 on the said tapered 
end 21. 116 

Revolvably supported within the said 
tubular shaft is an extension spindle 25. 
which is constructed having a flange 2(i 
formed on its inner end* for rigid affix- 
ture in approved manner to the web por- 12*: 
fron 27 of the. gear vi\<e section ">\ A 
ball bearing 28 is fitted in the flanged end 
2fi of said spindle 2o nnd revolvnbly 
suppnrN the inner end of the shaft !), 
which is coupled to the spindle HI of the 12.7 
electric mofor 2. Said extension spindle 
2") is constructed having a tapered" oufer 
end 20. whereon is fitted a second cast 
melal clutch wheel 30, having clutch 
plates 31 fitted to the inferior surface of 130 
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its flange. This clutch wheel .HO .is 
retained rijridly upon the tapered end of 
-aid exi fusion spindle 20 by u nut -it*. 
Arranged in longitudinal alignment 
5 with the extension spindle- 25 is a third 
• shaft which is coupled at its outer 
end to the Spindle 'J4 of the lift wind- 
ing mechanism 3 — se.e Viprare 1. The 
inner end of said shaft 33 is also tapered 

10 i\> at 85 and keyed upon said tapered end 
is an. annular shaped electro-maprnet 3G 
havina: an armature 37 of disc shape, 
that is connected hy rods 38 to a clutch 
disc 39 furnished with clutch plates 40. 

}y. These last-mentioned clutch plates' avp 
normally maintained in driving- enprajre- 
ment with the clutch plates 3.1 on the 
clutch wheel 3fl hy the tension of coiled 
sprincs 41 embracinsr the rods 38 and 

20 bearini? npainst the electro-ma pnet 'JO 
and the said armature. 

Secured to the electro-magnet 30 is a 
sleeve 42. which passes around the clutch 
wheel 3fl and is secured to a second 

25 electro -magnet 43 disposed adjacent to 
the clutch wheel 22. This eleetro-majr- 
net 43 has its armature 44 connected tu- 
rn ds 45 to a clutch disc 46 having clutch 
plates 47 that are norm all v maintained 

30 in driving* ensrajrement with the clutch 
plates 23 on the. clutch wheel 22 hy the 
tension of coiled springs 48 erobracin.tr 
snid rods 45. 

The windings of the electro-magnets 

35 30 and 43 are each separately connected 
to slip rinjrs 49. to which current is sup- 
plied hy contact brushes (not shown) that 
are connected to the selective control 
svstem hereinafter described. These slip 

40 r:n?rs 49 are fitted upon a nanel 50 of 
itvsulatinjr material, which is supported 
from the electro-majrnet 30 hy means of 
a rinjr 51. 

Surrounding the section 5* of the' sear 

4fi case and o!m> encircling* the clutch wheel 
22 are electro-mncnetically operated 
brakes 52 and 53 each bavin? brake shoe* 
54 that are pivoted at on tn the standards 
7. The shoes 54 of <«aid brakes are nor- 

.*>0 niallv maintained in encasement with 
the exterior surfaces of the ireer case 
section 5\ and the clutch wheel 22 bv 
means of coiled sprinirs 50 which arc 
attached to eve bolts 57 fitted hi lujrs 58 

55 carried bv -aid brake shoe-;. 

The hrnhi»* 52 and 53 are nncreret] hv 
solenoids 59 and. 00. which are attached 
.to the brake -Ii«p« above th»« coiled 
sprincs 5f> and iwli independent U- mn- 

00 nprlcri to the selcn've control s\**leni as 
lipiviunfter described. 

Fiirure 4 ill nsf rains the selective emu 
fro! svstem included in the invention, 
and in this view 01 in il irate*! the lift 

05 car and 02 the car switch. The 



" down " contact 63 of said car switch 
is connected in usual manner by a cable 

04 to the elcctro-niapnet G5 of the 
■'down" lift motor relay 00, while the 

up " contact 67 of said car switch 'is 70' 
connected by the cable OK to the electro- 
magnet 69 of the " up " lift motor 
relay 70. 

Each of the. lift motor relays 66 and 
70 is connected in the usual manner by 75 
cables (not shown} to the electric lift 
motor 2. and also by wires 71 to the 
power lead designated by 72. 

The liit motor relays* 66 and 70 are 
also electrically connected by wires 73 80 
and 74, respectively, to relay control 
switches 75 and 76. The contacts 77, 
78, 79 and 80 of said relay switches are 
independently connected by wires 81, 82, 

and 84, "respectively, to the clutch 85 
electro-magnets 36 and 43 and to the 
solenoids 59 and 60 of the electro -mag- 
netically operated brakes 52 and 53. 

Provided on the car switch 62 are con- 
tacts 85 connected to the power lead 80 90 
and there are also contacts S7 and SS 
connected by wires S9 and 90, respec- 
tively, to contacts 91 and 92 of a selector 
switch 93 that is mechanically operated 
bv the action of the lift motor relays 66 95 
' and 70. 

The contact 91 of said selector switch 
is connected by a wire 94 to the electro- 
magnet 95 of a relay 90, while the con- 
tact 92 of said selector switch is con- 100 
neeted bv a wire 97 to the electro-magnet 
98 of a relay 99. 

The relays 90 and 99 each have three 
switch arms 100, 101. 102, 103, 104 and 
105 respectively, having contacts 100, 105 
107. 10S, 109. 110 and 111. The con- 
tacts 106 and 111 of said relays are con- 
nected by a wire 112 to the cam switch 
circuit 113 having cam switches 114 
arranged in the lift well, while the con- HO 
tacts 108 and 109 of said relays are 
connected by a wire 115 to a cam switch 
circuit 116 having cam switches 117, that 
are also arranired in the lift well. 

The enntnet 107 r of the relay 90 is 115 
connected by a wire. 118 to the cable 

05 lhat is wired to the ''up" contact 
07 of the car switch, while "the contact 
lit) of the relay 99 is connected bv a 
wire 110 to the cable 01 that is wired 120 
tn the ** down M contact 03 of the car 
switch. 

The switch arms 100 and 103 of snid 
rein cm 90 and 9f) arc connected by a wire 
12H to the eleiirn-mairnet 121 of the reHy 125 
control switch 75, while the switch arms 
102 and 105 of said relays are connected 
bv a wire 122 to t lie elocl ro-nm^net 123 
of (lie rchiv control switch 70. Both of 
saiil electro-magnets 121 and 123 of the 130 
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relay control switches 70 and 76 are con- 
nected liy u wire 124 to the neutral or 
middle wire 125 of a three wire distri- 
bution system. 
3 The switch arms 101 and 104 of the. 
relay? 90 and 99 are respectively con- 
nected by wire? .120 and 127 to the 
electro-magnets 05 and 9S, and they are 
also both connected by a wire 128 to 

10 a common cam switch circuit 129. 

The switch arms 100 and 105, and 102 
and 103 have auxiliary contacts 130, 131. 
132 and 133, respectively, which are 
connected by wires 134 and 135 to the 

15 neutral wire" 125. These auxiliary eon- 
tacts are arranged to automatically 
break circuit with the neutral wire 125, 
when eirher of the switch arms 100 or 
105. and 102 and 103 is closed, thus pro- 

2(i viding electrical interlocking means, 
which will prevent both of said pairs of 
switch arms from operating at the same 
time. 

In operation, when the lift ear Gl is 
25 ascending, the car switch 62 will be 
moved to the 'right to make contact with 
the 11 up " contact G7. The current 
flowing through the cable 08 energizes 
the electro-magnet 69 of the " up " 
' 30 motor relay 70. and causes the lift motor 
2 to be switched into use. The motor 
drives the shafts 9 and 10 and as both 
sets of dutch plates 23, 47 and 31, 40 
are being maintained in driving' engage- 
35 meat with each other by the coiled 
springs 4S and 41, the sear cases 5 and 
6 are both rotated -and the auxiliary 
reduction and reversing gearing is not in 
use, so that a direct and unreduced speed 
40 drive is transmitted by the shaft 34 to 
the winding mechanism 3 of the lift 
machine. Simultaneously, with the 
operation of the relay 70, the selector 
switch 93 is operated to cause contact to 
45 be made between the contacts 91. 

Upon the lift car arriving near to the 
desired stopping point, the car switch G2 
is moved to the " stop " position but 
before it breaks contact with the 44 up " 
50 contact G7, it engages the contacts So 
and thus enables current from the power 
lead 80 to flow through the wire S9 to 
the contacts 91 of the selector switch 93, 
and thence through \vi re 94 to the electro- 
. 55 magnet 95 of the relay 96. The ener- 
gization of said electro-magnet causes the. 
! three switch arms 100, 101 and 102 of 
• said relay 9G to he closed against the. 

contacts 100, 107 and 108. The elos- 
60 ing of the switch arm 107 allows cur- 
rent to then flow through the wire 118 
to the electro-magnet 69 of the. " up " 
motor 70. thus maintaining said relay 
closed. The. lift motor 2 is thus not 



switched oft' and stopped by the car 05 
switch 112, but is maintained running iu 
the. same direction as originally by the 
current flowing through t lie* .-win-li jinn 

107 of the relay 90. 

The closing of the. switch anus 100 and 10 
L02 against the contacts 100 and 108 
causes the cam switch circuits 113 and 
11G to be closed, so that the operation 
of the lift machine is now controlled 
solely by the cam switches 114 and 117 75 
in the lift well. 

Should the lift car be at a level that 
is below the required stopping point 
when the cor switch is moved to 4 4 >top " 
position, the 'car will operate the cam 80 
switch 117 to thus close the switch cir- 
cuit 116. Current will then flow along 
the wire 115 and through the contact 

108 and the switch arm 102 to the wire 
122, and thence to the electro-magnet 85 
123 of the relay control switch 7G and 1 
then through' the wire 124 to the neutral 
wire 125. Said relay control switch 7G 

is thus operated to cause contact to be 
mode with the contact 79. Current is 90 
thus caused to flow from the wire 72 
through the motor relay 70 and thence 
hv the wire 74 through the relay control 
switch 7G along the wire 83 to the clutch 
electro-magnet 30 of the reduction and 95 
reverse gearing 4. 

The energization of the clutch electro- 
magnet 36 causes the armature 37 to be 
attracted against the action of the coiled 
springs 41 causing the clutch disc 30 to 10() 
be moved inwardlv and the clutch plates 
40 on said disc to be disengaged from the 
clutch plates 31 on the clutch wheel 30. 

During the energization of the clutch 
electro-magnet 30, current also flows 105 
from the wire 72 through wire 73 to the 
relay control switch 75 and through the - 
contact 78 along the wire 82 to the brake 
solenoid 59, causing the brake 52 to be 
opened from the clutch wheel 22 against 11 0 
the action of the coiled springs 56. It 
will thus be. observed that the clutch 
wheel 30 and the eleetro-mairnet 36 are 
now disconnected and the brake 52 is 
released from the clutch whe»*l 22. while 115 
the electro-magnet 43 is still connected 
through the clutch plates 23 and 47 wit If 
the clutch wheel 22, and the brake 53 
is still applied to the surface of the gear 
case section 5*. '2<* 

The lift motor 2, now Wins main- 
tained running in the same, direction as 
originally by the switch arm 1 01 drives 
the shaft !). which acting tbroutrh the 
pillion 11. rotates the epicvelic gear 125 
wheels 12. Said gear wheels now drive 
the short .spindles 13, which in turn 
rotate the. tubular shaft IS. acting 
through the pinions 10 and the gear 
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wheel 17. By reason of the gear ratios 
of* the said {rear wheel IT and Hie pinions 
HI. the tubular shaft IS is driven at con- 
siderably lower speed than 1he shaft 9. 
A The tubular shaft LS drives the clutch 
wheel 22. which acts through the clutch- 
plates 23 and 47, and in turn rotates the . 
eiert nwijiaynet 43. Said electro-magnet 
40. then drives the electro -magnet 30 

^0 through the sleeve 42, causing the. shaft 
• 33 to he rotated and thus transmit motion 
to the winding mechanism 3 through the 
coupled shaft 34.' 

It will thus he seen that the motor 2 

I !> is connected through the auxiliary reduc- 
tion "earing 4 to the winding mechanism 
3. whereby the speed of the travelling 
lift car- is very considerably reduced. 
The lift car thus moves upwardly under 

~0 the reduced speed, until it has reached 
the correct stopping point, when the 
cam switch 117 is released to interrupt 
the switch circuit 116 and allow the 
electro-magnet 12-3 of the relay control 

2£> switch 7G to he de-energized. The con- 
tact at 79 is thus broken, so that the 
clutch electro-magnet 36 is de-ener- 
gized to allow the armature 37 to move 
outwardly under the Snfluence of the 

30 coiled springs 41 and apaiu bring- the 
clutch plates 40 iato engagement with 
the clutch plates 31 on the clutch wheel 
30.' Simultaneously ' with the de-ener- 
Lfization of the clutch electro-magnet 30, 

35 the electro-magnet* 69 of the motor relay 
70 is also de-energized causing the motor 
2 to be stopped and both of the brakes 
52 and f>3 to be applied. 

Should the lift cai have over-run the 

40 required stopping point, the cam switch 
114 will be operated causing the cam 
switch circuit 113 to be closed to allow 
current to flow along the wire 112 
through the contact 106 and the switch 

45 arm 100, and thence by the wire 120 to 
the electro-magnet 121 of the relay con- 
trol switch 75. Said relay control 
switch 75 is thus operated to cause con- 
tact to be made with the contact 77. and 

50 allow current to flow through the wire 
81 to the clutch electro -magnet 43. The 
energization of said clutch electro- 
magnet 43 causes the armature 44 to he 
attracted can. sing the- clutch plates 47 on 

55 the rlutch disc 46 to be moved out of 
engagement with the clutch plates 23 
on th" clutch wheel 22. During the 
energization of the electrn-hingnet 43. 
current also flows through the contact SO 

60 of the relay control switch 70 and along 
the wire S4 to the solenoid 00 of the 
brake causing said brake to bp re- 
leased from the gear rase section o*. It 
*» ill tint** be seen that the electro-magnet 

65 43 hur been energized to release the 



clutch wheel 22, and the electro-magnet 

30 is de-energized, while the brake. ;">:; 
is released from the gear case section 0*. 
and the brake 52 is applied to the clutch 
wheel 22. . 70 

The lift motor 2, being maintained 
running in the same direction as 
originally bv means of the switch arm 
101 as previously described, drives the 
shaft 9 causing the pinion 11 and the. 7 a 
epioyclic gear wheel 12 to be rotated. • 
The short spindles 13 are thus driven to 
cause the pinions 1G to rotate around the 
irear wheel 17 which is now maintained 
stationary bv the action of the brake 32 80 
on the clutch wheel 22. The gear case 
f> is thereby driven causing rotation of 
the extension spindle 25. which in turn 
drives the clutch wheel 30. Said clutch 
wheel 30 acting through the clutch plates 85 . 

31 and 40 now drives the electro-magnet 
36 arid causes the shaft 34 to he rotated. 
The lift motor, by being connected to the 
winding mechanism 3 in the manner* 
described, causes said winding mech- 90 
anism to be driven at reduced speed in 
reverse, direction, whereby the lift car is 
returned to the correct stopping point 
without necessitating reversal of the 
motor. When the lift car reaches the 95 
required stopping level, the motor 2 is 
automatically stopped, the clutch electro- 
magnet 33 is de-en ergized and both the 
brakes 52 and 53 are automatically 
applied in the manner before described 100 
bv the cam switch 114 in the lift well. 

When the lift car is travelling down, 
the car switch 62 will be moved to the 
left to make contact with the " down " 
contact 03 and allow current to flow 105 
through the cable 64 to the electro- 
magnet 05 of the " down " or reverse 
motor relay 66 to cause the direction of 
the motor 2 to be reversed. Simultane- 
ously with the operation of the motor HO 
relay 66, the selector switch 93 is oper- 
ated to cause contact to be made between 
the contacts 92. On arrival near to the 
required stopping level,., the car switch 
62 is moved by the lift attendant to the JIA 
stop position, as previously described, to 
allow current to flow through the wire 90 
to the contacts 92 of the selector switch 
93, and thence through the wire 97 to the 
electro-magnet 9S of the relay 00. The .120 
energization of said relay electro-magnet 
9S causes the three switch arms 103. 104 
and 105 to be closed against the contact* z ' 
109. 110 and 111. The closing of the 
switch arm 104 n gainst the contact. 110 12A 
allows current to flow through the u ire 
110 to the electro-magnet 65 of the 
'* down " motor relay (>(>. thus matnraiu- 
iiig said re lav eluded and keeiilnvr i!:t 
lift motor rotating in reverse direction. 130 
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The closing of the said switch arms 10:1 
and 105 against tli* rontacis 10!) and II! 
causes the ram switch cimiit.- I and 
110 to he closed in readiness whereby the 
•> operation ot rim lift machine t> im;v con- 
trolled solely by the cam bitches 114 
and 117 in the lift well. The lift f-.ir 
will now operate either the cam <wivch 
114 or the ram switch 117. .preording to 
whether it is above or below the required 
slopping; level, to cause the operation of 
the brakes and clutches as previously 
described. 

Figures 5 and G illustrate a modifica- 

15 tion of the invention wherein the drum 
130 of the winding mechanism is coupled 
directly to the motor 2, and the auxil- 
iary reduction and reverse shearing and 
the elect ro-niagnetically operated clutches 

20 are housed in said drum. In this form 
of apparatus, the shaft 9 has a reduced 
portion 137 upon which the. pinion 11 is 
fitted, and said pinion meshes with the 
two epicyclic and .oppositely arranged 

25 gear wheels 12 that are fitted on the 
short spindles 13 mounted in the ball- 
bearings 14 and 15 provided in the sides 
of the «ear case 5. Fitted at the ends 
of the short spindles 13 are the pinions 

30 16. which mesh with the gear wheel IT 
formed on the tubular shaft 18. The 
winding drum 130 is loosely mounted 
upon a sleeve 13R arranged around the 
tubular spindle 18, and it has clutch 

35 plates 139 and 140 fitted on its interior 
surface. Higidly fitted to the end of 
the tubular shaft IS is a clutch electro- 
magnet 141 harms its armature .142 
mounted on rods 143 attached to said 

'10 electro-magnet. Fitted upon said rods 
143 adjacent to the armature 142 is a 
clutch disc 144, which has clutch plates 
145 that are normally maintained* in 
driving engagement with clutch plates 

45 1-39 on the winding drum 130 by coiled 
springs 140 encircling said rods 143. 

A second clutch electro-magnet 147 is 
rigidly secured to tne cear case ft, and 
its armature 14S has rods 149 upon which 

50 is mounted a clutch disc 150 having 
clutch plates 151 that are normally main- 
tained in engagement with the clutch 
plates 140 on the winding drum 130 hy 
roiled springs 152 surround intr the said 

flo rods 149. Slip ri liars 153 and 151 fitted 
on insulating panels 155 and 150 are 
! arranged on the end of the electro- 
magnet- 141 and also on an extension 150 
on the trear case 0 to enable current from 

HO the relay control switches 75 and 70 to 
be conveniently supplied in said electro- 
magnets 141 and 147. The brake's 52 
and 53. althourrh not shown in Fiyures 
4 and C», arc arranged lo act upon the 

65 exterior surfaces of the electro-magnet 



141 and the »ear case 5 and I hey are 
operated and rout rolled by the relay con- 
trol switches 70 and 7(> in the manner 
hereinbefore explained. 

When the relay control ^witches 75 7(1 
and. 70 are operated in the manner 
described, the brake 53 will be applied 
and the brake 5*2 will he released, while 
the electro-ma imet 147 will be energized, 
causing the (dutch plates 151 to be dis- 75 
engaged from the dutch plates 140 on 
the winding drum 130. The lift motor 
2 is maintained running by the relays 96 
and 99 and now drive* the pinion 11, 
which rotates the tubular spindle 18 act- 80 
ing through the gear wheels 12, the short 
spindles 13 and the gears 16 and 17. 
The said tubular spindle, in turn, drives 
the electro-magnet 141, which acting 
through the clutch plates 145 and 139, 85 
drives the winding* drum 136 at con- 
siderably slower speed than the motor 
shaft 9. The lift car wiy thus be caused 
to travel at slow speed until it arrives 
at the required stopping level. #0 

'When the reduction gearing is reversed 
bv the relay control switches 75 and 76, 
the brake 52 is applied to the electro- 
magnet 141 and the brake 53 is released, 
while, the electro-magnet 141 will he ^ 
energized to cause the clutch plates 145 
on the clutch disc 144 to disens-asre from 
the clutch" plates 139 on the winding 
drum 136. The lift motor then rotates 
the pinion 11. which in turn drives the 100 
spindles 13 and causes the. ca<in*r ft to 
rotate with Ihe pinions 10 running 
around the now stationnrv wheel 17 on 
the said tubular shaft. The rotation of 
the casing 5 causes the attached electro- 105 
magnet 146 to be rotated, which, in turn, 
drives the winding drum 130 in reverse 
direction thronjrh the clutch plates 131 
and 140. whereby the lift cot travels at 
slow speed and in reverse direction to the 1 10 
required stopping level. 

The. improved lift car levelling appa- 
ratus has been found to be highly effi- 
cient in use. and as the actual stopping 
of the lift car takes place at low *peed. Hi* 
the operation is exceedingly smooth and 
pleasant to the passengers. Moreover, 
the lift motor does not require to be 
.reversed dor in? a trin or tn be stopned 
iinr.eeessarilv with th** result that the 120 
motor and lift machine are not «snhiected 
to anv unnecessary wear, while a con- 
siderable saving of time and power is also 
ejected. 

Having now particularly described and 1 ib 
ascertained the nature of my said inven- 
tion and in what manner the same is 
to lie performed. T declare that what* T 
claim ia : — 

1. Tn an electrically operated lift, the • 130 
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combination with a lift car ' and lift 
machine of auxiliary reduction and 

. . reverse gearing interposed between the 
iift motor and the winding mechanism, 
5 relay control switches controlling said 
reduction and reverse gearing, relays 
connected to said relay control switches 
and automatically switched into and out 
of u.se by the ear switch, and cam 

10 switches in the lift well for operating 
said relay control switches according to 
the position of the lift car relative to a 
required stopping level. 
2. In an electrically operated lift, the 

I A combination according to Claim 1, 
■ wherein the auxiliary reduction and 
• reverse gearing has electro-magnetieally 
operated clutches and brakes connected 
to the relay control switches. 

20 3. In an electrically operated lift, the 
combination according to Claim. 1, 
wherein the auxiliary reduction and 
reverse gearing comprising epicyciic 
speed reduction gear, a direct drive 

25 clutch, a reverse drive clutch, electro- 
magnets for controlling said clutches, 
and connections between said electro- 
magnets and the relay control switches. 

4. In an electrically operated -lift, the 
30 combination according to Claim 1, 

wherein the * auxiliary reduction, and 
reverse gearing comprises ^ epicyciic 
speed reduction gear, a direct drive 
clutch wheel, a reverse drive clutch 

35 wheel, ..clutch plates on each of said 
clutch wheels, an-electro-magnet for each 
of said clutch wheels, armatures on said 
electro-magnets, clutch discs connected 
to said armatures, clutch plates on said 

40 'clutch discs engaging the clutch plates 
• on the clutch wheel, and electrical con- 
nections between said electro-magnets 
and the relay control switches. 

5. In an electrically operated lift, the 
45 combination according to Claims 1 and 

4 wherein the clutch discs are connected 
to the armatures of the electro-magnets by 
rods having coiled springs for maintain- 
ing the clutch plates on said clutch discs 
50 in driving engagement with the clutch 
plater, on the clutch wheels. 

6. In an electrically operated lift, the 
cSmbination according to Claim 4 
wherein the electro-magnets are of 

55 annular shape and are connected together 
bv a sleeve. 

7. In an electrically operated lift, the 
combination according to Claim 1. 
wherein the auxiliary reduction and 

CO reverse gearing comprises two gear cases, 
epicyciic speed reduction gearing housed 
in otic of snid gear cases, a tubular 
spindle connected to said epicyciic speed 
reduction gearing, a central spindle, coii- 

65 nected to the gear case, a direct drive 



clutch wheel mounted on said tubular 
spindle, a revprse drive clutch mounted 
on said central spindle, clutch plates on 
both of paid clutch wheels, an elprtroj 
niajrnet for each of >au\ clutch wheels, ia \ 
sleeve connecting each of said electro- 
magnets, armatures on said electro- 
magnets, clutch discs connected to said 
armatures, clutch plates on said clutch 
discs engaging the (dutch plates on the ?o 
clutch wheels, and electrical control 
connections between said electro -magnets 
and the relay control switches. 

3. In an electrically operated lift, the 
combination with a lift car and iift 8(1 
machine of auxiliary reduction and 
reverse gearing interposed between the 
lift motor and the winding mechanism, 
relay control switches selectively con- ' 
trolling said gearing, relays connected °° 
to said relay control switches, and auto- 
matically switched into and out of use 
by the car switch, motor relays con- 
nected to said car switch and to said 
relays, a selector switch operated by snid 00 
motor relays, and cam switches in the 
lift well for operating said relay control 
switches according to the position of the 
lift car relative to a required stopping 
level. 95 

9. In an electrically operated lift, the 
combination with a lift car and lift- 
machine of auxiliary reduction and 
reverse gearing interposed between the 

lift motor and'the winding mechanism, HQ 
relay control switches for selectively con- 
trolling said gearing, relays connected 
to said relay control switches, lift motor 
relays, connections between said relays 
and said motor relays for maintaining lt-5 
the lift motor running when the car 
switch is switched off, a selector switch 
operated by said motor relays, connec- 
tions between said selector switch and 
the car switch, connections between said 110 
selector switch and said relays, cam 
switch circuits connected to said relays, 
and cam switches in said circuits 
arranged in the lift well for operating 
said relay control switches according to 11 A 
the position of the lift car relative to the 
required stopping^ level. 

10. In an electrically operated lift, the 
combination with a lift car and lift 
machine of auxiliary reduction and 120 
reverse gearing interposed between the ■ 
lift motor and the winding mechanism, 
relay control switches for selectively con- 
trolling said gearing, relays connected 

to said relay control switches, three 125 
switch arms on said relays, lift motor 
relays, connections between motor relays 
and one of said switch arms, a selector 
switch operated by said motor relays, 
connections between said selector switch, 130 
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ami said relays, cam switch circuits con- 
nected to two of said switch arms, ami 
cam switches in said cirruits arranged in 
the lift well for operating* said relay con- 
trol switches according to the position of 
the lift car. 

11. In an electrically operated lift ear 
levelling apparatus substantially as 



herein described and illustrated in the 
accompanying drawings. 
Dated this 10tk day of December, 102-1. 
-For the Applicant. 
IIKlUiKHT HAD D AX & Co.. 
Chartered Pateni Agents, 
.31 & :)2. Bedford Street. Strand, London 1 "* 
W.C 2. 



Pcdhitl: Printed for Hu Majesty's Stationery Office. Iiy l«oi'£ «1 Saltan* run, t Vl.— JUZj 



BAD ORIGINAL 



/ This Dm wwq is <i rtproriurtwn, of t)i£ Original on a reduced scale J 




233,4 4 1 COMPLETE SPECI KICATKW 




BNSOOCID: <GB 238441A_I_> 



3 SHEETS 
SZEHT 1 



( . 

i 

j 




23 8,441 COMPLETE SPECIFICATION m 

' " " "~ sueet 2 




.« SllET.TS 




BNSDOCID: <GB 238441A_l_s 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGECUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAYSCALE DOCUMENTS 



□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




ES OR MARKS ON ORIGINAL DOCUMENT 



